The authors undertook a scoping review to assess the literature from 2002 to 2017 on the relationship between occupation and female breast cancer. Case-control, cohort, and meta-analytic studies suggest that women working as flight attendants, in medical professions, some production positions, sales and retail, and scientific technical staff are likely to have elevated risk of breast cancer. In addition, occupational exposures to night-shift work, ionizing radiation, some chemicals, job stress, and sedentary work may increase risk of breast cancer. Occupational physical activity appears to decrease risk. Workplace exposures to passive smoke and occupational exposure to nonionizing radiation do not appear to affect breast cancer risk. Some studies of occupational categories and workplace exposures indicate that risk may be modified by duration of exposure, timing of exposure, dose, hormone-receptor subtypes, and menopausal status at diagnosis. The compelling data from this review reveal a substantial need for further research on occupation and breast cancer.
Introduction
Breast cancer is the most common cancer among women, and the second highest cause of cancer deaths in the United States, after lung cancer. 1 In 2018, an estimated 266,120 new cases of breast cancer will be diagnosed in women in the United States. 1 Breast cancer in men is relatively uncommon, with the incidence rates about 1 percent of the incidence for females. 2 Incidence and mortality vary substantially by race and ethnicity. Furthermore, distinct subtypes of breast cancer, estrogen-receptor positive/progesterone-receptor positive (ER +/PR+, also referred to as Luminal A and B), human epidermal growth factor receptor 2 positive (HER2þ), and basal subtypes respond to different treatments, have different prognoses, and affect different groups. 3 Basal breast cancer, also called triple negative, is the most difficult to treat, has a less positive prognosis, and occurs more often in younger women, 4 especially young AfricanAmerican 5 and Latina women. 6 This article explores the state of the evidence linking women's occupation and workplace exposures to breast cancer. We begin with a discussion of women's presence in the work force and 2015 research that found a paucity of data on women, work, and cancer. We then describe the method of our scoping review. This is followed by substantive discussions of our findings on occupations and breast cancer and workplace exposures and breast cancer. Detailed data from our review are provided in the supplemental materials. A second paper, also in this volume, reviews the gaps in the literature and provides recommendations for future research. Because of the dramatically higher level of breast cancer among women, we focus our review on occupation and breast cancer in women. With that in mind, there is some evidence that men who serve as first responders-as policemen, 7 firefighters, 8 and members of the armed forces 9 -may have elevated rates of breast cancer. A case-control study in France also found increased risk of male breast cancer among auto mechanics and men who work with alkylphenols. 10 The rarity of male breast cancer means these findings deserve careful follow-up.
According to the U.S. Department of Labor, 53.7 percent of women over the age of 16 participate in the U.S. labor market, and the majority of women work full-time. 11, 12 Over time, association between job status and gender has shifted, with a growing presence of women in management and professional fields. However, over the last four decades, women continue to be more highly represented in people-oriented jobs than jobs dealing primarily with inanimate objects and mechanical systems, regardless of job status levels. 13 Occupational cohorts such as miners, production workers, and others have functioned for decades as "canaries in the coal mine" for identifying carcinogenic agents. These workers bear a disproportionate cancer burden while acting as sentinels for the rest of society.
14 Occupational contributions to risk of female breast cancer are critically understudied, although the percentage of occupational cancer studies that include women has increased in recent years. 15 Based upon a review of the literature from 1991 to 2009, 50 percent of studies still include only men, while only 9.1 percent of studies focus exclusively on women. The remaining 41 percent of studies include both. For breast cancer specifically-a disease that is a hundred times more likely in women than in men-13.4 percent of studies included only men. The studies that included only women (27.4 percent) provided fewer risk estimates than those studies exploring men only. 15 Association of a given occupation with breast cancer risk may be a result of other related factors, such as reproductive history, physical activity, alcohol use, smoking, or socioeconomic status. Over time, more studies have accounted for social and reproductive factors that are likely to correlate with occupation and confound results; nevertheless, few studies stratify results by race/ethnicity, tumor subtype, and menopausal status. The studies reporting breast cancer risk by occupational status vary in how they address these potential covariates. These gaps are explored more fully in our second paper.
Within any occupational category, work activities, work shift patterns, and exposures to chemical and physical agents may vary notably. For instance, nurses can be exposed to solvents, endocrine disruptors in cleaning products and medical devices, antimicrobials and sterilizing agents, ionizing radiation, chemotherapy drugs, and night-shift work, all of which have been linked to breast cancer. Flight attendants also experience night-shift work and circadian disruption, 16 alongside exposures to flame retardants in airplanes, 17 and combustion products from jet fuel.
Cancer may not be linked to a single agent that overwhelms the system. 18 It may, instead, emerge when the multiple checks and balances that keep the body in a state of health and equilibrium are disrupted by different events and exposures that collectively knock out the body's various protections. This means that the multiple exposures encountered in any occupation could act in concert to lead to an elevated risk for breast and other cancers.
Methods
We undertook a scoping review of occupation and breast cancer to examine the extent and rigor of the research on breast cancer and occupation. Our aim was to identify occupations and workplace exposures that may convey increased risk of breast cancer, occupations, and exposures with inconclusive findings that require additional research and methodological needs for future studies. Scoping studies were first described by Arksey and O'Malley in 2005 as a rigorous approach to map the literature in a field of study. 19 Scoping reviews are especially relevant for complex areas or research where different research methods may apply. The approach offers a systematic, rigorous, transparent, and comprehensive approach to review the literature. Several authors have further refined the methodology and application of scoping reviews. [20] [21] [22] [23] We searched PubMed to identify potential studies for inclusion in a review of the literature linking work in specific fields and occupational exposures to breast cancer incidence. Search terms were identified though scans of the literature, discussions within a nine-month study group series on occupation and breast cancer, and keywords from studies from a prior white paper review on this topic. 24 Search terms included "breast cancer" or "breast neoplasm" and "job," "work," "occupation," and "workplace." We also searched for breast cancer incidence and twenty-seven occupations or job titles or exposures identified in our earlier review and from job categories (see Table 1 ).
Our initial search yielded 11,204 articles. We subsequently limited our review to articles published after 2002, which reduced the total number to 8742 articles. We reviewed the titles of these articles to assess potential relevance for our review, which left us with 475 articles for screening. Two reviewers read abstracts for each of the 475 articles for the review. To be included, articles needed to evaluate breast cancer incidence and occupational roles or exposures and report study results (generally as risk ratios, odds ratios (ORs), or standardized incidence ratios). We included studies with null findings. We excluded studies that reported risk of breast cancer mortality but did not provide data on breast cancer incidence. We also excluded papers that were not available in English. If the two initial reviewers disagreed, a third reviewer served as the tie breaker. After the review of the first 125 articles, reviewers looked at discordant recommendations for inclusion and discussed why they included or excluded articles. We did not change our initial recommendations; all discordant recommendations still went to Reviewer 3. After Reviewer 3 offered the tiebreaking vote, the entire team reviewed their recommendations. In this way, we clarified which studies met those criteria. In most cases, abstracts provided data adequate to assess inclusion or exclusion. For sixteen articles, it was unclear whether studies met criteria for inclusion from the abstract alone. In these cases, the entire team reviewed the full article to ensure each study included data relevant to the review. Eight of these studies were included.
The screening process yielded a total of 182 articles, published between 2002 and 2017, reporting data on breast cancer and occupation and workplace exposures (see Figure 1 ). Papers were read and data were tabulated by occupation or workplace exposure (see Supplement 1) . In this process, forty papers were excluded (see Supplement 2), because they did not meet the criteria, yielding a final tally of 142 articles included in the review (see Supplement 3).
In keeping with Arksey and O'Malley's 19 steps for the literature review, we also charted the data. We approached the 142 selected studies in two ways. First, we tabulated relevant aspects of study design for each report. This included publication details, study design, key occupations or exposures studied, the inclusion of breast cancer risk factors as covariates (reproductive history, genetic and other biological aspects, family history, physical activity, smoking, and alcohol use), interactions with other exposures or occupational histories, the richness of job history and job role data, community-level exposures, and the inclusion of workers in the research design and process. These data are thoroughly described in the second paper, and the table is included in the Supplemental materials for that paper.
Second, we tabulated the relevant risk and hazard estimates from each study, by occupation or workplace exposure. Many studies included multiple data points. We established the following guidelines for which data to enter: (1) When studies reported data adjusted for confounders or covariates as well as unadjusted data, we included adjusted data; (2) In studies focused on specific occupations or exposures, we included null findings as well as results that indicated elevated risk and in a few cases, reduced risk; (3) Where data were reported for subgroups, we reported on subgroups with elevated risk and their comparison; and (4) For studies that reported on exposures within a specific occupation, we entered the data as an exposures study.
For a subset of studies that reported on breast cancer risk for multiple occupational categories, we took a slightly different approach. Three of the coauthors individually read each of these articles. We held a conference to discuss and make recommendations on the data and/or criteria for data entry for each article. In these cases, we tabulated occupations with risk elevations and confidence intervals above one that met a minimum sample size based upon the studies' total sample. We also tabulated null findings from the studies of multiple occupations if data on that occupation were already included from studies of single occupations. We did not include data from recordslinkage studies that reported on multiple occupations if the study did not Figure 1 . Illustration of the literature search and article review process for the scoping review. We screened the titles of 8742 articles found through the literature searches described in Table 1 . This yielded 475 potentially relevant articles. Two individuals read 475 abstracts, with a third breaking the tie in cases of disagreement. After full screening, we included 142 articles in the review.
adjust for other breast cancer risk factors. Unless otherwise noted, results reported in the following sections are significantly elevated.
Results for Occupation
We report data on occupational categories using the U.S. Department of Labor Standard Occupational Categories. 25 Included studies relied on different occupational coding schemes. However, the broad categories overlapped considerably. Figure 2 illustrates occupational categories with statistically significant odds ratios. Complete data from our review, including other statistics and null findings, are presented in Supplement 1. Our discussion will focus on key findings and questions for future research.
Agriculture
Overall, data do not support a clear link between work in farming and agriculture and breast cancer. One study found a sixfold increase in breast cancer among women who farmed mushrooms (OR 6.02; 95% CI: 2.01-18.00). 26 Another study found a twofold increased risk among women who worked as farmers for more than ten years (OR 2.08; 95% CI: 1.15-3.74) 27 ; and yet another study found elevated risk for ER-breast cancer (OR 1.71; 95% CI: 1.12-2.62). 28 Brophy et al. 28 also found that work in agriculture may interact with occupations later in life to magnify risk. Studies of agricultural work, in particular, need to consider physical activity as a potential covariate.
Teachers
Despite long-standing reports that teachers have elevated rates of breast cancer, the literature from the past fifteen years does not consistently support this conclusion. A 2002 report from the California Teachers' Study found a 50 percent increased risk of breast cancer among a cohort of teachers, compared to ageadjusted cancer-registry data (RR 1.51; 95% CI: 1.48-1.54). 29 However, that study did not control for breast cancer risk factors like reproductive history. More recent case-control studies have not found increased risk. For, example, a 2003 study of women aged twenty to forty-four years found elevated risk among female teachers, but only among parous women (OR 1.3; 95% CI: 1.0-1.7, parous women; OR 1.00; 95% CI: .6-1.5, nulliparous women). 30 
Flight Attendants
Flight attendants are one of the most extensively researched occupational groups. Studies from around the world have consistently found elevated risk of breast cancer, with most studies reporting 37 to 50 percent increased risk. A 2016 meta-analysis found a 40 percent increased risk (OR ¼ 1.40, 95% CI ¼ 1.30-1.50). 31 Some studies have begun to explore duration of employment, 32 cumulative radiation dose, 33 and degree of sleep disruption 34 as modifiers of risk. Thus far, these results are inconsistent, although the duration of employment may be one important variable. Flight attendants experience multiple exposures that can increase breast cancer risk, including night-shift work and other circadian rhythm disruption, 16 exposure to ionizing radiation above background levels, 33 and chemicals such as flame retardants 17 and pesticides.
Medical Professions
Nurses are frequently cited as an occupational group at higher risk for breast cancer. The more recent data, however, are mixed. Most studies we reviewed found risk estimates slightly above one; but few of them were statistically significant. Two cohort studies found elevated risk in the 10 to 14 percent range: SIR 1.1; 95% CI: 1.1-1.2 35 and SIR 1.14; 95% CI: 1.09-1.19. 36 Longer duration of employment and work in a hospital setting may confer slightly higher elevated risk (OR 1.7; 95% CI: 1.04-2.79). 37 Since nursing is a broad profession, with work in many different settings and with likely exposure to different agents (e.g., chemotherapeutic agents, ionizing radiation), depending upon work setting, future studies need to look more closely at subspecialties among nurses.
Studies of other medical personnel, including physicians, suggest possible risk elevations for some medical workers. One study found almost a threefold risk for orthopedic surgeons (SPR 2.9; 95% CI: 1.66-4.71), 38 a group that may be exposed to high levels of radiation during procedures. Other studies found double the risk among physicians (SIR 2.03; 95% CI 1.62-2.51) 39 and 40 percent increased risk among medical and healthcare personnel (OR 1.4; 94% CI, 1.00-1.90). 40 Most of the research on radiological technicians is based upon a large U.S. cohort that spans the early years of radiation use in medical settings, and most of the reports focus on mortality. Only two studies reported on breast cancer incidence in this occupation. Overall, contemporary radiological technicians do not seem to face elevated breast cancer risk, but those who started work before 1940 had double breast cancer risk (RR 2.00; 95% CI 1.1-3.4). 41 
Production Work
Production work can be divided into multiple subcategories, based upon the material produced. Research does not support elevated breast cancer risk for workers who produce electronics, although the data may not reflect the computers currently in wide use. For other materials, results vary. In many cases, breast cancer risk is elevated for subgroups, but not necessarily for an entire study sample. For instance, metalworking doubles risk for ERþ/PRþ breast cancer (OR 2.03; 95% CI: 1.11-3.71), but not for other subtypes (overall OR 1.71; 95% CI .99-2.95). 28 Women in both auto plastics and food canning have an increased risk of breast cancer, but this increase is more extreme for premenopausal women (about a fivefold risk; OR 5.7; 95% CI: 1.03-31.5), and double for postmenopausal women (OR 2.35; 95% CI: 1.00-5.53). 28 Study findings are inconsistent regarding breast cancer risk for women working in manufacturing and machinery, 40, 42, 43 printing and paper production, 28, 44 and textiles. 42, 44, 45 
Sales and Related Occupations
Risk for breast cancer was elevated in workers in retail, sales, and merchandise in all the studies we reviewed. Risk elevations ranged from a 42 percent increase (OR 1.42; 95% CI 1.00-2.00) 43 to more than double the risk (OR 2.2; 95% CI 1.00-4.80). 46 All the studies were adjusted for reproductive risk factors and most for family history, which further underscores the need for more extensive research on workers in these fields.
Science Occupations
Work in science occupations, such as in laboratory settings 47 and engineering 44 may increase breast cancer risk. This area requires further study, since only three articles reported on breast cancer risk among women working in nonmedical scientific fields.
Hairdressers and Cosmetologists
A 2009 meta-analysis found a modest (about 10 percent) increase in breast cancer risk among hairdressers and cosmetologists, when they analyzed casecontrol studies only (OR 1.1; 95% CI: 1.05-1.16). 48 Other studies have not found evidence for elevated risk (in fact, one study found reduced risk; OR .85; 95% CI: .82-.89). 49 
Occupational Exposures and Breast Cancer
Some of the strongest evidence for concerns about occupational health risks emerges from studies that have examined the potential links between specific occupational exposures and breast cancer risk. Most exposure studies tend to focus on single (or a few) exposures, despite worker exposures to mixtures at the work site and multiple chemicals across the day. Studies that include exposure estimates used methods including worker self-report, routine badge monitoring (especially common for radiation workers), historical records, levels of chemicals in air or dust, levels of dermal contact, and biomonitoring for levels of workplace chemicals in the body. Breast cancer risk appears to be elevated among women with workplace exposures to night-shift work, ionizing radiation, solvents, pesticides, and other chemicals. Job strain and sedentary work are also linked to elevated breast cancer risk, while workplace physical activity reduces risk (see Figure 3) .
Night-Shift Work
The International Agency for Research on Cancer designates shift work involving circadian rhythm disruption as probably carcinogenic. 50 A record linkage study of occupation and cancer in Britain estimated that night-shift work may account for 4.5 percent of breast cancer cases and death. 51 A similar study in the United States estimated that night-shift work could account for 5.7 percent of the overall breast cancer incidence. 52 Night-shift work is by far the most extensively reported occupational exposure, with eleven case-control studies, five nested case control studies, eight cohort studies, and seven meta-analyses in the published literature from 2002 to 2017. Night-shift work is often assessed via recall in interviews or questionnaires, from which researchers can assess both the timing of shifts, the frequency of shift rotations, and the duration of shift work.
Meta-analyses examining breast cancer risk among night-shift workers found 4 percent (RR 1.04; 95% CI: 1.00-1.10) 53 to 79 percent (RR 1.79; 57 A 2015 meta-analysis found a steady doseresponse to duration of shift work and higher risk for those with rotating shifts (RR 1.06; 95% CI: 1.01-1.10; p ¼ .01 for linear trend). 56 Individual studies suggest breast cancer risk is associated with longer duration of night-shift work, [58] [59] [60] [61] [62] [63] with shift timing and patterns, 64 and with occupation. 65 Women who worked night shifts before their first pregnancy had a higher risk for breast cancer (OR 1.95; 95% CI 1.13-3.35). 58 Studies have also found differential risk for different tumor receptor subtypes of breast cancer: one study found twofold higher risk of ERþ/PRþ breast cancer among women who worked frequent night shifts for five or more years (OR 2.2; 95% CI 1.2-4.1). 66 Another study found a 38 percent higher risk for all breast cancers (OR 1.38; 95% CI: 1.01-1.88), but further analysis by subtype and menopausal status found 85-180 percent elevated risk among premenopausal women, depending upon tumor subtype; (OR 2.80; 95% CI: 1.36-5.76 for HER2þ breast cancer among premenopausal women), but no elevation in risk among postmenopausal women (OR 1.03; 95% CI: 0.38-2.81 for HER2þ breast cancer among postmenopausal women). 67 An innovative study found that chronotype may be differentially associated with breast cancer risk based upon the duration of shift work (OR 2.09; 95% CI: 1.03-4.22 for morning chronotype and one to four years of shift work). 68 Researchers are now investigating potential mechanisms for elevated risks of breast cancer among night-shift workers. Findings from studies examining melatonin levels in night-shift nurses 69, 70 and reproductive and sex hormone levels in night-shift workers have been mixed.
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Ionizing Radiation
Ionizing radiation is one of the most well-studied and well-accepted environmental risk factors for breast cancer. The findings on breast cancer risk from occupational radiation exposures, however, are mixed.
A study of radiological technicians spanning six decades found greater estimated cumulative exposure to radiation increases risk of breast cancer compared to minimal exposure. 41 A nested case-control of medical diagnostic workers in China found elevated risk of breast cancer among those working from 1950 to 2011 (OR 2.9; 95% CI 1.19-7.04). 74 One new approach is examining whether individuals' genetic variability may increase vulnerabilities to ionizing radiation. 75 Radiological technologists monitored for radiation dose did not have elevated breast cancer risk as a group. However, among those with a specific genetic variant, exposed to higher levels of radiation, risk was 60 percent higher than those with the same dose and a different variant (OR 1.6: 95% CI: 1.1-2.2). 76 Similarly, a study of physicians monitored for radiation exposure found no evidence for increased risk among physicians with the highest dose of radiation, while those with a specific variant of a gene single-nucleotide polymorphism had more than a tenfold risk (OR 10.9; 95% CI: 1.1-32.9). 77 Breast cancer subtype has also been found to be associated with age at exposure: premenopausal women likely exposed to ionized radiation at work were significantly more likely to be diagnosed with HER2þ breast cancer (OR 2.57; 95% CI: 1.09-6.03). 78 
Chemicals, Including Pesticides
Solvents. Benzene and other solvents are among the most thoroughly studied chemicals regarding breast cancer risk. A 2015 study found elevated breast cancer risk among women with occupational exposures to solvents, although the results were not statistically significant (OR 1.15; 95% CI: 0.98-1.35). 79 Occupational studies of solvent exposure suggest breast cancer risk and outcome may vary by ethnicity and race. In a study of army enlisted women with high volatile organic compound exposures, black women had higher incidence compared to white women of the same age and solvent exposure levels (IRR 1.48; 95% CI: 1.03-2.12). 80 Parity may be another factor influencing breast cancer development; women exposed to solvents at work prior to the birth of their first child had an increased risk of breast cancer (OR 1.39; 95% CI: 1.03-1.86), while ever having a solvent job was not linked to increased risk of breast cancer (OR 1.04; 95% CI: 0.88-1.24). 81 Two studies of solvent exposure evaluated risk on the basis of breast cancer subtype. One study found threefold elevated risk of ERþ/PRÀ breast cancers among women exposed before the age of 36 (OR 3.31; 95% CI 1.07-10.20), 82 while another study found ever being exposed to solvents was associated with 40 percent higher risk or ERÀ/PRÀ breast cancer (OR 1.4; 95% CI: 1.1-1.8). 83 Pesticides. Approximately 16 percent of the entire global spending on pesticides comes from the United States. 84 More than 17,000 individual pesticides are registered for use in the United States, 85 although a much smaller number are widely used. 86 As a result, assessing the full scope of occupational pesticide exposure and health effects is daunting.
Women make up only about 3 percent of licensed pesticide applicators, although some women apply pesticides through their husbands' licenses. 86 As a result, it is difficult to parse direct pesticide exposure (e.g., from applying pesticides) and indirect exposures (e.g., from proximity to fields or from washing clothes worn during pesticide application 90 The results are mixed in occupational studies of women exposed to polychlorinated biphenyls (PCBs). One study found elevated incidence among non-white women exposed to PCBs (OR 1.33; 95% CI: 1.14-1.56), with no effect among white women (OR 1.00: 95% CI 1.00-1.00). 91 However, an earlier examination of the same cohort revealed reduced mortality from breast cancer. 92 A study of male breast cancer found associations with exposures to PCBs, alkylphenols, and dioxins. 10 Chlorinated compounds more than doubled breast cancer risk among women working in electrical manufacturing for more than ten years (OR 2.10; 95% CI: 1.21-3.66). 93 Exposure to metal-working fluids may increase risk of premenopausal breast cancer (OR 1.33; 95% CI: 1.05-1.67). 94 
Job Strain
Studies indicate job strain, job stress, and long work hours appear to increase breast cancer risk. These studies used a variety of measures to assess job strain. Among studies of self-perceived job stress or strain, only one study found elevated breast cancer risk (hazard ratio (HR) 1.40; 95% CI; 1.1-1.9) 95 ; and a meta-analysis did not find increased risk (OR 0.97; 95% CI: 0.82-1.14). 96 However, studies that defined job stress based upon job authority and the capacity to hire and fire found 57 to 82 percent increased risk of breast cancer (HR 1.57; 95% CI: 1.12-2.18 with high job authority and HR 1.82; 95% CI: 1.26-2.63 among women with professional jobs adjusted for job authority). 97 A second study by the same author found similar elevations in breast cancer risk among women with the ability to hire, fire, and influence pay in 1975 (HR 1.58; 95% CI: 1.32-1.84) and 1993 (HR 1.52; 95% CI: 1.10-1.95). 98 Another study found that working long hours (more than fifty-five hours/week compared to thirty-five to forty hours/week) increased breast cancer risk by 60 percent (HR 1.60; 95% CI: 1.12-2.29). 96 
Sedentary Work and Workplace Physical Activity
A study of African-American women found risk of ERÀ/PRÀ breast cancer was 70 percent higher among women with the highest total sitting time (HR 1.70; 95% CI: 1.13-2.55). 99 The results of this study were fairly consistent with another study. 100 ). A third study did not find increased risk of breast cancer based upon self-reported occupational sitting and found that postmenopausal women in the highest category of occupational sitting had reduced breast cancer risk (OR 0.71: 95% CI: 0.52-0.97). 101 In contrast, higher occupational physical activity appears to reduce breast cancer risk. Most studies report statistically significant reductions in risk of breast cancer among women with the most active jobs. This protective effect may be most pronounced among postmenopausal women.
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Nonionizing Radiation
Overall, the data do not suggest that occupational exposures to nonionizing radiation (also described as electro-magnetic fields) increase the risk of breast cancer. None of the studies found an effect looking at overall risk elevations in the women studied. Two studies found modestly elevated risk of about 20 
Discussion
Based upon our scoping review of the most recent literature on occupation and breast cancer, risk for breast cancer may be elevated for women working as flight attendants, in medical professions, in some production jobs, in sales and retail work, and in scientific jobs. In addition, occupational exposures to nightshift work, ionizing radiation, some chemicals, job stress, and sedentary work may increase risk of breast cancer.
While nurses and teachers are often cited as two occupational groups with elevated breast cancer risk, the most recent data suggest that teachers may not have increased risk of breast cancer once other risk factors, such as reproductive history and family history, are included in the analysis. For nurses, the findings are mixed, but suggestive of a modest increased risk. However, nursing is a particularly large and diverse job category that includes diverse work settings (hospital and clinic), job roles (administrative and floor nurse), specialty (oncology, surgery, and pediatrics), and exposures (ionizing radiation, night-shift work, chemotherapeutic agents, and sterilants). These findings underscore the need to evaluate actual job roles and exposures when assessing occupational risk for breast cancer.
Indeed, job titles may serve more as a proxy for exposures than as specific risk factors in and of themselves, and refinement of job activities and exposures could help to clarify the relationship between occupation and breast cancer.
Some studies of both occupations and workplace exposures indicate risk may be modified by duration of exposure, timing of exposure, dose, hormonereceptor subtypes, menopausal status at diagnosis, and interactions with accepted risk factors such as parity and family history. These findings are consistent with the larger literature on breast cancer and the environment, which has asserted that breast cancer causation is a complex interaction of genes and environment that develops across the life course. 113 Our second paper explores these and other key methodological gaps in the literature on breast cancer and occupation as well as recommendations to fill those gaps.
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